We explored sociolectic differences in color lexicon of Russian speakers. The study aim was twofold: (i) to investigate the influence of growing competence in individuals professionally working with color (henceforth: "color professionals") on the pattern of color names and (ii) to compare color-naming patterns in groups of participants with different levels of professional competence (beginner, intermediate, and advanced). For intergroup comparison, we employed the following indices: (1) frequency of occurrence of recurring color terms; (2) number of words in color descriptors; (3) occurrences of basic color terms (BCTs), monolexemic nonBCTs, and polylexemic BCT-derivatives; and (4) the scope of objects used as color-term referents. An unconstrained color-naming method was used in an online experiment, with total 600 standardized color stimuli presented across respondents. Final dataset contained 48,687 responses of 1,737 native Russian speakers (1,204 females, 526 males), with different levels of color expertise and aged between 16 and 95 years. Results show that both color vocabulary and linguistic patterns of naming color change considerably with respondents' increasing professional experience and expertise. Specifically, the growing color competence is reflected in advanced specificity of naming colors; prevalence of complex patterns of color descriptors that contain greater number of nonBCTs, along with BCTs; greater variety of modifiers and emotionally-laden linguistic components, and professionally-specific object referents, such as dyes, pigments and paint brand names.
Introduction
The Russian language possesses rich and nuanced inventory of color terms -the focus of abundant anthropologic, linguistic, and psycholinguistic studies (Apresjan, 2018; Astakhova, 2014; Bimler & Uusküla, 2017; Kalita, 2017; Kezina & Perfilova, 2017; Moss, Davies, Corbett, & Laws, 1990; Shchitova, Shchitov, & Hua, 2018; Stefanov, 2015; Uusküla & Bimler, 2016) .
Across languages, studies provided evidence that richness and linguistic refinement of the color-term vocabulary differs markedly among representatives of various social and demographic groups.
In particular, gender differences have been demonstrated in numerous studies comparing male and female color lexicons (for recent reviews see: Mylonas, Paramei, & MacDonald, 2014; Paramei et al., 2018) . It was found that women have a more extensive color vocabulary than men. Also, in addition to basic color terms (BCTs), women utilize significantly more specific color terms -BCT hyponyms, elaborate and "fancy" color terms, whereas men often employ combinations of BCTs with lightness or saturation adjectives (see e.g., Simpson & Tarrant, 1991; Lindsey & Brown, 2014) .
Also observed was inter-generational variation of color lexicon: informants of various age groups differ in the number of specific color names compared to nonspecific ones (Simpson & Tarrant, 1991) , with older women and men manifesting richer color lexicon than young representatives of their sex (Ryabina, 2009; Samarina, 2007) . Moreover, specific color terms of females, in some Caucasian endogenous cultures, were found to reflect familiar objects in their environment, such as fruits, vegetables, plants, semiprecious stones etc., compared to more abstract males' terms (Samarina, 2007) .
Problem Statement
Sociolectic differences in color naming indicated above are largely attributed to life experience and, as well, to the influence of the material culture and individual's professional environment (professional education and competence, professional culture). Simpson and Tarrant (1991) argue that if men have a profession or hobby related to color, they usually know more color names. Indeed, a positive relationship between male speakers' color-related hobbies and the size of their color vocabulary was demonstrated for speakers of English (Swaringen, Layman, & Wilson, 1978) and Chinese (Yang, 2001) . Furthermore, in a group of male (Udmurt) respondents, professional education was found to play a significant role in the size of color lexicon: painters and specialists in Udmurt language used many more color terms than other groups (varying in age and sex), producing fancy and idiosyncratic words (Ryabina, 2009) . Interestingly, in all these studies females' (richer) color vocabulary was found to be independent of their professional education or hobbies.
In comparison, differences in individual color lexicons in relation to varying levels of professional color competence remain unexplored. More generally, it was found and is commonly agreed that, in the process of explicit, implicit and "informal" professional development (cf.: Evans, 2019), professional environment -education and culture -molds an individual's mind resulting in specific ways of thinking, or "habits of mind" (e.g., Chick, Haynie, & Gurung, 2012, p. 2) . To our knowledge, no systematic exploration has been undertaken of the influence of occupation and/or professional color competence on color-naming pattern or size and/or specific characteristics of color vocabulary.
Figure 01.
Color stimulus set (in CIELAB) used in the online color-naming experiment (Mylonas & MacDonald, 2010) 
Participants
In total, 2,457 respondents took part in the web-based experiment and produced 55,818 color descriptors of the 600 samples. In the process of data cleaning, we removed responses of participants who indicated that they do not live or were not raised in Russia, as well as responses of those, who had not indicated their competence in working with color. We also excluded all color names entered using non-Cyrillic alphabet, as well as irrelevant comments (e.g., "I'm so tired" or "Stop it!") or inconsistent and numerical responses. The respondents reported different levels of color competence: 63.5% participants described their competence as that of beginners; 29.3% reported an intermediate level; and 7.2% indicated that they were color professionals. None of the respondents reported problems with color vision.
The sample characteristics are presented in Table 1 . 
Findings
The refined dataset contained 2,403 unique color descriptors. Table 2 presents the elicited color names stratified according to participants' levels of color competence. 
Frequency of color names
To begin with, we compared frequency of recurring color names in the three color-competencegroups. The first 26 most frequent color names were similar in all three groups, although the name ranking differed slightly (see Figure 2 ). These frequent names included the 12 Russian BCTs (for the list see Figure   4 below), along with frequent nonBCTs sirenevyj "lilac", birûzovyj "turquoise", salatovyj "lettucecolored", bordovyj "claret", beževyj "beige", malinovyj "raspberry, fuksiâ "fuchsia", bolotnyj "marshcolored", and malinovyj "raspberry", the outcome similar to results for a general sample of Russian respondents . It is worth noting that more than 1/5 of the inventory of the most frequent descriptors (6 out of 26) in all three groups denoted colors using achromatic modifiers svetlo-"light" and tëmno-"dark".
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Number of words in color descriptors
The proportion of elicited BCTs was found to decrease with advancement in color competence: the beginners produced more BCTs (47%) than color professionals of both the intermediate (43%) and advanced level (37%) ( Figure 3 ). Furthermore, compared to the beginners, color professionals of both levels offered slightly more monolexemic nonBCTs (e.g., persikovyj "peach"), as well as double and triple compound color terms (e.g., sine-zelёnyj "dark blue-green") and color terms with achromatic modifiers, such as svetlo-"light", jarko-"bright", tëmno-"dark", bledno-"pale", tusklo-"dull", nežno-"tender", or grâzno-"dirty". 
Occurrence of the 12 Russian BCTs
In spite of the unconstrained method of color naming employed in the experiment, (unmodified) basic color terms were produced very frequently by all participants totalling to 45%. Although the pattern of relative usage of individual BCTs was similar across all three groups (Figure 4 ), the absolute number and frequency of occurrence of the 12 BCTs was significantly greater for the beginners (B) than for those who had competence in working with color at the intermediate ( (χ2 = 112.1, P < .001; Yate's correction). In accord with previous findings for English speakers in an online experiment using the same color set (Mylonas et al., 2014) , the primary BCT belyj "white" had the lowest occurrence, whereas the secondary BCTs fioletovyj "purple" and rozovyj "pink" had the highest total frequencies. (Rather high frequencies of these two color names is partly explained by relative prevalence of the corresponding stimuli rendered on a monitor in the employed color set.) Figure 04 . Percentage of occurrence of the 12 Russian BCTs for participants with different level of competence in working with color. The BCTs are ordered according to the frequency of responses, from lowest (left) to highest (right)
Derivational productivity of the 12 Russian BCTs
Along with the BCTs, all respondents frequently also offered various BCT-derivatives -BCT compounds and combinations of BCTs with modifiers or object glosses ( Figure 5 ). Frequency of BCTderived terms was slightly higher in the two groups of color professionals. There was though one exception -for goluboj "light blue": the beginners' frequency of occurrence of goluboj-derived names constituted 8.47%, much higher compared with 1.86% in the color lexicon of the intermediate-or 2.06% of the advanced-level color professionals. Another noteworthy outcome is relatively high frequency of color names derived from seryj "gray" in all three groups of participants. This probably reflects relatively high frequency of general occurrence of seryj in Russian language (cf.: Moss et al., 1990, Table 3 ). In addition, the high proportion of seryjderivatives in the present case may have resulted from a relatively large area of color space in the color set ("inner core" of a color solid) represented by unsaturated chromatic colors with gray tints, so named as, e.g., zelëno-seryj "green-gray", rozovo-seryj "pink-gray" etc. The inventory of names derived from the BCTs varied significantly in both the total number of unique polylexemic descriptors and the frequency of the descriptor occurrence. Furthermore, the BCTderivatives were produced using the following four patterns (cf.: Simpson & Tarrant, 1991; Rakhilina & Paramei, 2011) :
(1) "basic-basic" (BB): a combination of two or more BCTs, either hyphenated (e.g., sine-zelënyj "dark blue-green", belo-zelëno-koričnevyj "white-green-brown"), or conjuncted by a preposition (e.g., koričnevyj s fioletovym "brown with purple"), or modified (e.g., rozovato-žëltyj "pinkish-yellow", issinâ-čërnyj "jet black", lit. "deep dark blue-black");
(2) "lightness-modified basic" (LMB): BCTs specified by achromatic modifiers, such as bledno-"pale,"
svetlo-"light," jarko-"bright," tëmno-"dark", tusklo-"dull", nežno-"tender", or grâzno-"dirty" (e.g., grâzno-rozovyj "dirty-pink");
(3) "hue-modified basic" (HMB): one or more BCT(s) modified by nonBCT(s) in the form of compounds (like fioletovo-lilovyj "purple-violet"); adjective + substantive collocations (such as fioletovaâ fuksiâ "purple fuchsia" or oranževyj bež "orange beige"); descriptors containing various conjunctions, prepositions or adverbs (e.g., fioletovyj s lilovym "purple with violet" or počti fioletovyj lilovyj "almost purple violet");
(4) "complex basic" (CB): one or more BCT(s) with one or several lightness or hue modifiers, often idiosyncratic or exotic compounds (such as blednyj purpurno-rozovyj s fioletovym otlivom "pale cardinal red-pink with a purple opalescence").
Notably, compared to the beginners, both color professional groups used less frequently the CB pattern (4), i.e., complex unconventional, idiosyncratic compounds or collocations with BCTs, but more often the HMB pattern (3), i.e., combinations of BCTs with various hue-modifying nonBCTs ( Figure 6 ). /doi.org/10.15405/epsbs.2019.12.69 Corresponding Author: Yulia A. Griber Selection and peer-review under In describing stimuli, color professionals used complex patterns with components, which were entirely absent in the beginners' lexicon; namely, the former used expert-specific notions referring to technical aspects of dye and pigment production, or paint brands (like Camel, Moveyn, Safari, Serenity, etc.), and exotic terms appearing in modern advertisements. Furthermore, in color professionals' descriptors fairly common were expressions such as: Х s Y podtonom "X with an Y undertone"; mâgkij Х "soft X"; Х s dobavleniem Y "X supplemented by Y"; razbelennyj Х "whitened X"; Х iz banki "X from a [pigment] can"; Х ukhodâŝčij v Y "X wearing off into Y"; Х osvetlënnyj "mellowed X"; Х s primesû Y "X with an admixture of Y"; glubokij Х "deep X"; melovannyj Х "coated X"; X v razbele "X with a white admixture".
In addition, the advanced color professionals often used patterns with emotionally-laden adjectives, e.g., žukhlo-Х "withered Х"; pul'siruûŝčij X "throbbing X"; radioaktivnyj X "radioactive X"; zatemnënnyj Х "dimmed X"; signal'no-Х "signal X"; depressivnyj Х "depressive X".
Occurrence and "valency" of achromatic modifiers
The variety of color descriptors also revealed a wide range of different achromatic modifiers, the majority of which are commonly used by Russian speakers. In all three groups, the highest usage frequency was of lightness modifiers svetlyj "light" and tëmnyj "dark" (Figure 7) , most commonly found in combination with the 12 BCTs (like tëmno-zelenyj "dark green" or svetlo-koričnevyj "light brown"), and frequent nonBCTs (such as tëmno-sirenevyj "dark lilac" or svetlo-birûzovyj "light turquoise").
Furthermore, across all participants' descriptors, certain achromatic modifiers revealed comparable "valency", that is, by analogy with chemistry, high potential to form compounds and collocations with color terms (cf.: Kezina & Perfilova, 2017) . Particularly productive appeared modifiers tëmnyj "dark", svetlyj "light, blednyj "pale", ârkij "bright", grâznyj "dirty", and nasyŝčennyj "saturated" (Figure 7) . 
Object-derived color names
A significant number of color terms (28.95%) were derived from names of objects. In the present dataset, we found that both the catalogue of objects used as color-term referents and the frequency of occurrence of object-derived color names increased with color expertise (Figure 8 ).
Figure 08. Frequency of occurrence (%) of object-derived color terms elicited from Russian participants with different levels of color competence
In our analysis, we focused on 30 categories of objects functioning as color-term referents (Table 3) and grouped these into the following 6 classes that semantically are justified and well-defined in different European languages (cf.: Rakhilina, 2000; Kudria, 2015; : /doi.org/10.15405/epsbs.2019.12.69 Corresponding Author: Yulia A. Griber Selection and peer-review under For the beginners, among the most common object categories as color-term referents were natural substances, plants, flowers, artefacts, and bodily substances. Color professionals, in addition, frequently referred to paint brands or exotic terms appearing in modern advertisements, as well as to specific dyes and pigments (Figure 9 ). The number of objects used as color-term referents constitute a significant number in inventories of all respondents, wit: 301 objects offered by the color professionals, compared to 320 objects offered by the beginners. https://doi.org/10.15405/epsbs.2019.12.69 Corresponding Author: Yulia A. Griber Selection and peer-review under responsibility of the Organizing Committee of the conference eISSN: 658 Although the number of object referents is only slightly greater for the beginners, the inventories vary substantially between them and color professionals (see Table 3 ). Noteworthy, 132 referents offered by the beginners and 113 offered by the color professionals were unique to each of these subsamples, with differences being particularly prominent in the categories "Dyes and pigments" and "Advertisement" within the class of "Man-made objects" (Table 3) . https://doi.org/10.15405/epsbs.2019.12.69 Corresponding Author: Yulia A. Griber Selection and peer-review under responsibility of the Organizing Committee of the conference eISSN: 2357-1330 660 6.7. Models "cveta X" and "X"
To name the color stimuli, color professionals more frequently than the beginners implemented two specific models of formation of object-derived color terms:
(1) model "cveta X" ("color of X") (e.g., cvet sukhoj travy "color of dried grass");
(2) as a compound or modifier, the object noun, or model "X" (e.g., limon "lemon"), instead of the traditional Russian-language suffixed adjectival forms (e.g., limonnyj "lemon-colored") ( Figure 10 ).
Figure 10
. Frequency of occurrence (%) of terms with the model "cveta X" ("color of X") and model "X" (object noun) in descriptors of participants with different levels of color competence
Conclusion
Our study demonstrated that color vocabulary and linguistic patterns of naming color considerably change with respondents' increasing color competence.
Participants with no professional color competence reveal lexical shortage of color terms for a large number of nonprototypical colors ("no man's land" of color space), the shortage they appear to circumvent by employing idiosyncratic comparisons (e.g., with a cartoon car, pink elephant, Pink Panther, Winnie the Pooh) or random associations with objects that they probably are observing in their immediate environment during the experiment (e.g., a blanket, platter, floor). Further, along with naming the color as such, nonexperts frequently accompany color names by an innocent emotional and/or aesthetic appraisal of color by using descriptors such as krasivyj "beautiful", nekrasivyj "unattractive", priâtnyj "pleasant", nepriâtnyj "unpleasant", radostnyj "joyful", mračnyj "gloomy", vesëlyj "cheerful", unylyj "cheerless", etc.
In comparison, advanced color competence is reflected by increase in specificity of naming colors, as well as by complex patterns of BCTs with a greater number of nonBCTs and greater variety of modifiers, and in using emotionally-laden components. Crucially, the evolving color competence is reflected in colordescriptor components that refer to technical aspects of dye or pigment production, as well as in emergence of naming patterns containing professionally-specific object referents, such as dyes, pigments, and brand names of paints surfacing in modern advertisements.
The influence of professional education and professional culture is most clearly manifested in the choice of specific referent objects alluded to in color descriptions. This is illustrated by color descriptors of Furthermore, more often than beginners, color professionals used the models "X" and "color of X".
Both models are not widespread, from the view point of Russian word-formation norms (cf.: Rakhilina, 2000 Rakhilina, , 2007 . The model "X" appears to have emerged in Russian very recently, under the influence of English (where it is the norm) in the process of trade globalization (cf. . The model "color of X" is commonly used in cases, when, to "capturing" linguistically, the color of a transient, shortlived event ("X"), unconventional, idiosyncratic, or exotic terms are used (Rakhilina, 2000 (Rakhilina, , 2007 . We observe that color professionals used both models as a way to create new, emotionally expressive color terms (e.g., nebo utrom "sky in the morning", more vdali "faraway sea", perespelyj vinograd "overripe grapes", suxoj asfal't "dry asphalt", ûžnaâ noč' "southern night", magičeskaâ mâta "magic mint", mokraâ glina "wet clay", pyl'naâ roza "dusty rose"), whereby the color itself is not named as such, but is alluded to (metonymy) or implied in the meaning of qualifying words (adjectives and adverbs).
The vocabulary of color professionals contains fewer BCTs, and BCT-derivatives that they use are predominantly hue modified ones, in the form of adjective constructions with color terms built according to the model "A-yj X", where A is an adjectival form of a color term and X is an object name (cf.: Rakhilina, 2000) . In such constructions, semantic interpretation of the color name depends on culturally-specific (allowed) collocations of A and X, where A-yj describes color variant, known to language speakers, of an object X (e.g., sinij barxat "dark blue velvet", rozovyj jogurt "pink yoghurt") or alludes to speaker's mental image of color forming half-phraseological collocations (e.g., sinââ laguna "dark blue lagoon").
Such adjectival constructions suggest an interesting way of color-descriptor production at color category boundaries or in color-space "no man's land". Specifically, in the minds of native speakers, the spectrum is not just divided into non-overlapping percepts corresponding to particular wavelength ranges, but is represented by a range of cognitive entities, or abutting color categories with graded membership of their denotata (Douven, Wenmackers, Jraissati, & Decock, 2017) . Therefore, color terms at category boundaries may have not one, but several competing meanings, which, in communication, are specified by the term's combination with modifiers or compounds (cf.: Rakhilina, 2000 Rakhilina, , 2007 . Due to the chosen components in the adjectival construction, interaction of their meanings triggers semantic flows that are likely to mediate the color percept -as a specific case of perception penetrated by cognition.
